
Virginia W o r k  A r e a  
P r o t e c t i o n  M a n u a l
Standards  and Guide l ines  
for  Temporary  Traf f ic  Contro l  

2 0 1 1  E d i t i o n  
�

Paul.Kelley
Typewritten Text

Paul.Kelley
Typewritten Text
Revision 1 - January 1, 2015

Paul.Kelley
Typewritten Text





April 2015 Page TC-1 

VIRGINIA WORK AREA PROTECTION MANUAL 

TABLE OF CONTENTS 

 Page     

INTRODUCTION .......................................................................................................................................... I-1 

CHAPTER 6A. GENERAL  

Section 6A.01 General .......................................................................................................................... 6A-1 
Section 6A.02 Engineering Study and Engineering Judgment ............................................................. 6A-2 
Section 6A.03 Definitions of Words and Phrases in This Manual ....................................................... 6A-2 
Section 6A.04 Meanings of Acronyms and Abbreviations in this Manual ........................................... 6A-8 

CHAPTER 6B. FUNDAMENTAL PRINCIPLES  

Section 6B.01 Fundamental Principles of Temporary Traffic Control................................................. 6B-1 

CHAPTER 6C. TEMPORARY TRAFFIC CONTROL ELEMENTS  

Section 6C.01 Temporary Traffic Control Plans .................................................................................. 6C-1 
Section 6C.02 Temporary Traffic Control Zones ................................................................................. 6C-2 
Section 6C.03 Components of Temporary Traffic Control Zones ....................................................... 6C-2 
Section 6C.04 Advance Warning Area ................................................................................................. 6C-2 
Section 6C.05 Transition Area ............................................................................................................. 6C-4 
Section 6C.06 Buffer Space .................................................................................................................. 6C-4 
Section 6C.07 Activity Area ................................................................................................................. 6C-6 
Section 6C.08 Termination Area .......................................................................................................... 6C-6 
Section 6C.09 Tapers ............................................................................................................................ 6C-6 
Section 6C.10 Detours and Diversions ................................................................................................. 6C-8 
Section 6C.11 One-Lane, Two-Way Traffic Control ......................................................................... 6C-11 
Section 6C.12 Flagger Method of One-Lane, Two-Way Traffic Control .......................................... 6C-11 
Section 6C.13 Flag Transfer Method of One-Lane, Two-Way Traffic Control ................................. 6C-11 
Section 6C.14 Pilot Car Method of One-Lane, Two-Way Traffic Control ........................................ 6C-11 
Section 6C.15 Temporary Traffic Control Signal Method of One-Lane, Two-Way Traffic  
 Control ........................................................................................................................ 6C-12 
Section 6C.16 Stop or Yield Control Method of One-Lane, Two-Way Traffic Control .................... 6C-12 

CHAPTER 6D. PEDESTRIAN AND WORKER SAFETY  

Section 6D.01 Pedestrian Considerations ............................................................................................. 6D-1 
Section 6D.02 Accessibility Considerations ......................................................................................... 6D-3 
Section 6D.03 Worker Safety Considerations ...................................................................................... 6D-4 

CHAPTER 6E. FLAGGER CONTROL  

Section 6E.01 Qualifications for Flaggers ............................................................................................ 6E-1 
Section 6E.02 High-Visibility Safety Apparel ..................................................................................... 6E-1 
Section 6E.03 Hand-Signaling Devices ............................................................................................... 6E-2 
Section 6E.04 Automated Flagger Assistance Devices ........................................................................ 6E-3 
Section 6E.05 STOP/SLOW Automated Flagger Assistance Devices ................................................. 6E-5 
Section 6E.06 Red/Yellow Lens Automated Flagger Assistance Devices ........................................... 6E-6 
Section 6E.07 Flagger Procedures ........................................................................................................ 6E-8 
Section 6E.08 Flagger Stations .......................................................................................................... 6E-14 
Section 6E.09 Traffic Spotter ............................................................................................................. 6E-14 
Section 6E.10 Temporary Traffic Control Spotter ............................................................................. 6E-15 

CHAPTER 6F. TEMPORARY TRAFFIC CONTROL ZONE DEVICES  

Section 6F.01 Types of Devices ........................................................................................................... 6F-1 
Section 6F.02 General Characteristics of Signs ................................................................................... 6F-1 
Section 6F.03 Sign Placement .............................................................................................................. 6F-3 
Section 6F.04 Sign Maintenance ........................................................................................................ 6F-12 



Page TC-2 April 2015  

Section 6F.05 Regulatory Sign Authority .......................................................................................... 6F-12 
Section 6F.06 Regulatory Sign Design .............................................................................................. 6F-12 
Section 6F.07 Regulatory Sign Applications ..................................................................................... 6F-13 
Section 6F.08 Road (Street) Closed Sign (R11-2) and Ramp Closed Sign (R11-V1) ....................... 6F-13 
Section 6F.09 Local Traffic Only Signs (R11-3a, R11-4, R11-V2) .................................................. 6F-13 
Section 6F.10 Weight Limit Signs (R12-2, R12-5, R12-V1) ............................................................. 6F-16 
Section 6F.11 Restricted Width Route Sign (R5-V1) ........................................................................ 6F-16 
Section 6F.12 Do Not Pass Sign (R4-1) and Stay In Lane Sign (R4-9) ............................................. 6F-17 
Section 6F.13 Work Zone $500 Max. Fine For Exceeding Speed Limit When Flashing Sign  
 (R2-V1) ....................................................................................................................... 6F-17 
Section 6F.14 Work Zone Plaque (G20-5aP, G20-5aP (V)), Speed Limit Sign (R2-1), Fines  
 Higher Plaque (R2-6P), and End Work Zone Speed Limit Sign (R2-12) ................... 6F-18 
Section 6F.15 Pedestrian Crosswalk Sign (R9-8) .............................................................................. 6F-18 
Section 6F.16 Sidewalk Closed Signs (R9-9, R9-10, R9-11, R9-11a) .............................................. 6F-19 
Section 6F.17 Special Regulatory Signs ............................................................................................ 6F-19 
Section 6F.18 Warning Sign Function, Design, and Application ...................................................... 6F-20 
Section 6F.19 Position of Advance Warning Signs ........................................................................... 6F-21 
Section 6F.20 Reduced Speed Limit Ahead Sign (W3-5) .................................................................. 6F-21 
Section 6F.21 Road (Street) Work Ahead Sign (W20-1), Road Work Next 2 Miles Sign  
 (W21-V2) and Emergency Work Ahead Sign (W20-V27) ......................................... 6F-21 
Section 6F.22 Mowing Ahead Sign (W21-8), Mowing Next 2 Miles Sign (W21-V3), Watch For  
 Slow Moving Vehicle Sign (W21-V1), Line Painting Next 5 Miles Sign  

 (W21-V4), and Spraying Next 5 Miles Sign (W21-V5) ............................................. 6F-22 
Section 6F.23 Detour Ahead Sign (W20-2) ....................................................................................... 6F-23 
Section 6F.24 Road (Street) Closed Ahead Sign (W20-3), Ramp Closed Ahead Sign  
 (W20-V12), and Road Closed High Water Sign (W20-V11) ..................................... 6F-23 
Section 6F.25 One Lane Road Ahead Sign (W20-4) ......................................................................... 6F-23 
Section 6F.26 Lane(s) Closed Signs (W20-5, W20-5a), Turn Lane(s) Closed Signs (W20-V13), 
 Median Crossover Closed Ahead Signs (W20-V15), and Median Crossover  
 Closed Sign (W20-V16) .............................................................................................. 6F-24 
Section 6F.27 Emergency Scene Ahead Sign (W20-V25) ................................................................. 6F-24 
Section 6F.28 Center (Left/Right) Lane Closed Ahead Sign (W9-3) ................................................ 6F-24 
Section 6F.29 Lane Ends Merge Left/Right (W9-2), Keep Left/Right (R4-V7), and Lanes Ends  
 Signs (W4-2) ............................................................................................................... 6F-25 
Section 6F.30 One-Direction Large Arrow Sign (W1-V1) ................................................................ 6F-25 
Section 6F.31 On Ramp Plaque (W13-4P) and Ramp Work Ahead Sign (W21-V16) ...................... 6F-26 
Section 6F.32 Signal Work Ahead Sign (W21-V17) ......................................................................... 6F-26 
Section 6F.33 Ramp Narrows Sign (W5-4) and Lane Width Plaque (W5-VP1) ............................... 6F-26 
Section 6F.34 Shadow Vehicle and Work Vehicle-Mounted Signs................................................... 6F-26 
Section 6F.35 Exit Open and Exit Closed Signs (E5-2, E5-2a) ......................................................... 6F-31 
Section 6F.36 Exit Only Sign (E5-3) and Exit Sign (E5-V1) ............................................................ 6F-32 
Section 6F.37 New Traffic Pattern Ahead Sign (W23-2) .................................................................. 6F-32 
Section 6F.38 Flagger Signs (W20-7a, W20-7), XX Feet Plaque (W16-VP3), and Slow Sign  
 (W21-V10) .................................................................................................................. 6F-32 
Section 6F.39 Two-Way Traffic Signs (W6-3, W6-4) and Parallel Road Closed Plaque 
 (W6-VP1) .................................................................................................................... 6F-33 
Section 6F.40 Motorized Traffic Signs - Truck Crossing Symbol (W11-10), Truck Crossing  
 Sign (W8-6), Watch For Turning Vehicles Sign (W11-V3), Trucks Entering  
 Highway Sign (W11-V4), and Construction Entrance Sign (W11-V2) ...................... 6F-33 
Section 6F.41 Rough Road Sign (W8-8), Motorcycle Plaque (W8-15P), and Grooved Pavement 
 Sign (W20-V14) .......................................................................................................... 6F-34 
Section 6F.42 Shoulder Work Signs (W21-5, W21-5a, W21-5b, W21-V11, W21-V12) .................. 6F-34 
Section 6F.43 Pull-Off Area Signs (W21-V13, W21-14, W21-15, E5-V2) and Supplemental  
 Plaques (W16-VP1, W16-VP2, W16-VP3, W21-VP4, W16-VP5) ............................ 6F-34 
Section 6F.44 Survey Crew Ahead Sign (W21-V8) .......................................................................... 6F-35 
Section 6F.45 Utility Work Ahead Sign (W21-7) .............................................................................. 6F-35 



April 2015 Page TC-3 

Section 6F.46 Signs for Blasting Areas ............................................................................................. 6F-35 
Section 6F.47 Blasting Zone Ahead Sign (W22-1) ............................................................................ 6F-36 
Section 6F.48 Turn Off 2-Way Radio And Cell Phone Sign (W22-2) .............................................. 6F-36 
Section 6F.49 End Blasting Zone Sign (W22-3) ................................................................................ 6F-36 
Section 6F.50 Soft Shoulder (W8-4), Low Shoulder (W8-9), Shoulder Drop Off (W8-V5), and 
 Shoulder Drop Off (W8-17P) ..................................................................................... 6F-36 
Section 6F.51 Uneven Lanes Sign (W8-11) ....................................................................................... 6F-37 
Section 6F.52 Steel Plate Ahead Sign (W8-24) ................................................................................. 6F-37 
Section 6F.53 No Center Line Sign (W8-12) and Unmarked Pavement Ahead Sign (W8-V4) ........ 6F-37 
Section 6F.54 Reverse Curve Signs (W1-4 Series) ............................................................................ 6F-38 
Section 6F.55 Double Reverse Curve Signs (W24-1 Series) ............................................................. 6F-38 
Section 6F.56 Other Warning Signs ................................................................................................... 6F-38 
Section 6F.57 Special Warning Signs ................................................................................................ 6F-38 
Section 6F.58 Advisory Speed Plaque (W13-1P) .............................................................................. 6F-39 
Section 6F.59 Supplementary Distance Plaque (W16-VP1) .............................................................. 6F-39 
Section 6F.60 Guide Signs ................................................................................................................. 6F-40 
Section 6F.61 Road Work Next XX Miles Sign (G20-1 (V)) ............................................................ 6F-40 
Section 6F.62 End Road Work Sign (G20-2 (V)), End Mowing Sign (G20-V2) and End Survey 
 Sign (G20-V3) ............................................................................................................ 6F-40 
Section 6F.63 Pilot Car Follow Me Sign (G20-4) – (Vehicle Mounted) ........................................... 6F-41 
Section 6F.64 Work Vehicle Frequent Turns Sign (G20-V1a) and Work Vehicle Do Not Follow 
 Sign (G20-V1) – (Vehicle Mounted) .......................................................................... 6F-41 
Section 6F.65 Caution Frequent Stops Sign (G20-V4) – (Vehicle Mounted) ................................... 6F-41 
Section 6F.66 Detour Signs (M4-8, M4-8a, M4-V1, M4-V2, M4-V3, M4-V4, M4-9, M4-9 (V),  
 M4-9a, M4-9b, M4-9c, and M4-10) ........................................................................... 6F-41 
Section 6F.67 Business Entrance Signs (M4-V6a, M4-V6b) ............................................................ 6F-43 
Section 6F.68 Portable Changeable Message Signs ........................................................................... 6F-43 
Section 6F.69 Arrow Boards .............................................................................................................. 6F-47 
Section 6F.70 High-Level Warning Devices (Flag Trees) ................................................................. 6F-50 
Section 6F.71 Channelizing Devices ................................................................................................. 6F-51 
Section 6F.72 Cones ........................................................................................................................... 6F-52 
Section 6F.73 Tubular Markers .......................................................................................................... 6F-53 
Section 6F.74 Vertical Panels ............................................................................................................ 6F-53 
Section 6F.75 Drums .......................................................................................................................... 6F-54 
Section 6F.76 Type 3 Barricades ....................................................................................................... 6F-55 
Section 6F.77 Direction Indicator Barricades  ................................................................................... 6F-57 
Section 6F.78 Temporary Traffic Barriers as Channelizing Devices................................................. 6F-57 
Section 6F.79 Longitudinal Channelizing Devices ............................................................................ 6F-58 
Section 6F.80 Temporary Lane Separators ........................................................................................ 6F-58 
Section 6F.81 Other Channelizing Devices ....................................................................................... 6F-59 
Section 6F.82 Detectable Edging for Pedestrians .............................................................................. 6F-59 
Section 6F.83 Temporary Raised Islands ........................................................................................... 6F-61 
Section 6F.84 Opposing Traffic Lane Divider and Sign (W6-4) ....................................................... 6F-61 
Section 6F.85 Pavement Markings ..................................................................................................... 6F-62 
Section 6F.86 Temporary Markings ................................................................................................... 6F-62 
Section 6F.87 Temporary Raised Pavement Markers ........................................................................ 6F-63 
Section 6F.88 Delineators .................................................................................................................. 6F-66 
Section 6F.89 Lighting Devices ......................................................................................................... 6F-66 
Section 6F.90 Floodlights .................................................................................................................. 6F-66 
Section 6F.91 Warning Lights ........................................................................................................... 6F-67 
Section 6F.92 Vehicle Warning Lights .............................................................................................. 6F-68 
Section 6F.93 Temporary Traffic Control Signals ............................................................................. 6F-69 
Section 6F.94 Temporary Traffic Barriers ......................................................................................... 6F-70 
Section 6F.95 Crash Cushions ........................................................................................................... 6F-72 
Section 6F.96 Rumble Strips .............................................................................................................. 6F-74 
Section 6F.97 Screens ........................................................................................................................ 6F-75 



Page TC-4 April 2015  

CHAPTER 6G. TYPE OF TEMPORARY TRAFFIC CONTROL ZONE ACTIVITIES 

Section 6G.01 Typical Applications ..................................................................................................... 6G-1 
Section 6G.02 Work Duration .............................................................................................................. 6G-1 
Section 6G.03 Location of Work .......................................................................................................... 6G-4 
Section 6G.04 Modifications To Fulfill Special Needs ........................................................................ 6G-4 
Section 6G.05 Work Affecting Pedestrian and Bicycle Facilities ........................................................ 6G-5 
Section 6G.06 Work Outside of the Shoulder ...................................................................................... 6G-6 
Section 6G.07 Work on the Shoulder with No Encroachment ............................................................. 6G-6 
Section 6G.08 Work on the Shoulder with Minor Encroachment ........................................................ 6G-7 
Section 6G.09 Work Within the Median .............................................................................................. 6G-8 
Section 6G.10 Work Within the Traveled Way of Two-Lane Highway .............................................. 6G-8 
Section 6G.11 Work Within the Traveled Way of Urban Street .......................................................... 6G-9 
Section 6G.12 Work Within the Traveled Way of Multi-Lane, Non-Access Controlled Highway ... 6G-10 
Section 6G.13 Detours and Diversions ............................................................................................... 6G-11 
Section 6G.14 Work Within the Traveled Way at an Intersection ..................................................... 6G-12 
Section 6G.15 Steel Plate Conspicuity and Warning .......................................................................... 6G-13 
Section 6G.16 Work Within the Traveled Way at a Roundabout ....................................................... 6G-14 
Section 6G.17 Work Within the Traveled Way of a Limited Access Highway ................................. 6G-15 
Section 6G.18 Pull-Off Areas in Limited Access Highway and Expressway Work Zones................ 6G-15 
Section 6G.19 Two-Lane, Two-Way Traffic on One Roadway of a Normally Divided Highway .... 6G-17 
Section 6G.20 Crossovers ................................................................................................................... 6G-17 
Section 6G.21 Interchanges ................................................................................................................ 6G-18 
Section 6G.22 Movable Barriers......................................................................................................... 6G-18 
Section 6G.23 Work in the Vicinity of a Railroad Grade Crossing .................................................... 6G-18 
Section 6G.24 Slow Roll Temporary Traffic Control Operations ...................................................... 6G-18 
Section 6G.25 Installing/Removing Temporary Traffic Control ........................................................ 6G-19 
Section 6G.26 Temporary Traffic Control During Nighttime Hours ................................................. 6G-21 
Section 6G.27 Work Area Ingress/Egress Considerations .................................................................. 6G-22 
Section 6G.28 Work During Inclement Weather ................................................................................ 6G-24 

CHAPTER 6H. TYPICAL APPLICATIONS  

Section 6H.01 Typical Applications ..................................................................................................... 6H-1 

CHAPTER 6I. CONTROL OF TRAFFIC THROUGH TRAFFIC INCIDENT MANAGEMENT    
AREAS  

Section 6I.01 General ........................................................................................................................... 6I-1 
Section 6I.02 Traffic Incident Management Basics ............................................................................. 6I-1 
Section 6I.03 Traffic Incident Classification ....................................................................................... 6I-2 
Section 6I.04 Responder Personal Safety ............................................................................................. 6I-2 
Section 6I.05 Situational Awareness .................................................................................................... 6I-3 
Section 6I.06 Initial Scene Response ................................................................................................... 6I-3 
Section 6I.07 Role of VDOT Transportation Operations Center (TOC) ............................................. 6I-3 
Section 6I.08 Initial Traffic Incident Management Temporary Traffic Control .................................. 6I-4 
Section 6I.09 Major Traffic Incidents (Level 3) .................................................................................. 6I-6 
Section 6I.10 Intermediate Traffic Incidents (Level 2) ........................................................................ 6I-7 
Section 6I.11 Minor Traffic Incidents (Level 1) .................................................................................. 6I-7 
Section 6I.12 Use of Emergency-Vehicle Lighting ............................................................................. 6I-8 
Section 6I.13 Traffic Incident Management Control Typical Applications ......................................... 6I-8 





Page TC-6 April 2015  

Figure 6F-10 Construction Pavement Marking for Tapers and Turn Lanes ..................................... 6F-64 
Figure 6F-11 Temporary Pavement Marking and Temporary Pavement Markers for Tapers and 

Acceleration, Deceleration, and Turn Lanes ............................................................... 6F-65 

CHAPTER 6G. TYPE OF TEMPORARY TRAFFIC CONTROL ZONE ACTIVITIES 

Figure 6G-1 Steel Plate Conspicuity Markings ............................................................................... 6G-14 

CHAPTER 6H. TYPICAL APPLICATIONS 

Figure 6H-1 Symbols Used in Typical Traffic Control Figures Application .................................... 6H-7 
Figure TTC-1.1 Work Beyond the Shoulder Operation .......................................................................... 6H-9 
Figure TTC-2.0 Blasting Zone Operation ............................................................................................. 6H-11 
Figure TTC-3.1 Mobile or Short-Duration Shoulder Operation ........................................................... 6H-13 
Figure TTC-4.1 Stationary Operation on a Shoulder ............................................................................ 6H-15 
Figure TTC-5.1 Shoulder Operation with Minor Encroachment .......................................................... 6H-17 
Figure TTC-6.1 Shoulder Closure with Barrier Operation ................................................................... 6H-19 
Figure TTC-7.0 Shoulder Closure with Barrier and Lane Shift Operation ........................................... 6H-21 
Figure TTC-8.0 Pull-Off Areas on Limited Access Highways ............................................................. 6H-23 
Figure TTC-9.1 Mowing Operations with Encroachment on Non-Limited Access Roadways ............ 6H-25 
Figure TTC-10.1 Non-Licensed Vehicle Operation with Encroachment on Limited Access  
 Highways .................................................................................................................... 6H-27 
Figure TTC-11.1 Moving/Mobile Operations on Limited Access Highways (Single Lane Closure) ..... 6H-29 
Figure TTC-12.1 Moving/Mobile Operations on Limited Access Highways (Multiple Lane  
 Closure) ....................................................................................................................... 6H-31 
Figure TTC-13.1 Moving/Mobile Operations on a Multi-Lane Roadway .............................................. 6H-33 
Figure TTC-14.1 Moving/Mobile Operations on a Two-Lane Roadway ............................................... 6H-35 
Figure TTC-15.1 Short Duration Operation on a Multi-Lane Roadway ................................................. 6H-37 
Figure TTC-16.1 Outside Lane Closure Operation on a Four-Lane Roadway ....................................... 6H-39 
Figure TTC-17.1 Inside Lane Closure Operation on a Four-Lane Roadway .......................................... 6H-41 
Figure TTC-18.1 Multi-Lane Closure Operation .................................................................................... 6H-43 
Figure TTC-19.1 Lane Closure Operation with Lane Weave ................................................................. 6H-45 
Figure TTC-20.1 Lane Closure Operation with Temporary Traffic Barrier ........................................... 6H-47 
Figure TTC-21.1 Center Turn Lane Closure Operation .......................................................................... 6H-49 
Figure TTC-22.1 Right Lane Closure Operation on a Three-Lane Roadway ......................................... 6H-51 
Figure TTC-23.1 Lane Closure on a Two-Lane Roadway Using Flaggers............................................. 6H-53 
Figure TTC-24.1 Non-Stationary Operation on a Two-Lane Roadway Using Flaggers ........................ 6H-55 
Figure TTC-25.1 Lane Closure Operation on Two-Lane Roadway Using Traffic Control Signals ....... 6H-57 
Figure TTC-26.1 Lane Closure Operation - Near Side of an Intersection .............................................. 6H-59 
Figure TTC-27.1 Lane Closure Operation - Far Side of an Intersection ................................................. 6H-61 
Figure TTC-28.1 Lane Closure Operation in an Intersection .................................................................. 6H-63 
Figure TTC-29.1 Turn Lane Closure Operation ..................................................................................... 6H-65 
Figure TTC-30.1 Flagging Operation at a Signalized Intersection ......................................................... 6H-67 
Figure TTC-31.1 Flagging Operation on a Single Lane Roundabout ..................................................... 6H-69 
Figure TTC-32.1 Inside Lane Closure Operation on a Multi-Lane Roundabout .................................... 6H-71 
Figure TTC-33.1 Outside Lane Closure Operation on a Multi-Lane Roundabout ................................. 6H-73 
Figure TTC-34.1 Street Closure Operation with Detour ......................................................................... 6H-75 
Figure TTC-35.0 Sidewalk Closure and Bypass Sidewalk Operation .................................................... 6H-77 
Figure TTC-36.1 Crosswalk Closure and Pedestrian Detour Operation ................................................. 6H-79 
Figure TTC-37.1 Work Operation in the Vicinity of an Exit Ramp ....................................................... 6H-81 
Figure TTC-38.1 Partial Exit Ramp Closure Operation .......................................................................... 6H-83 
Figure TTC-39.1 Work Operation in the Vicinity of an Entrance Ramp ................................................ 6H-85 
Figure TTC-40.1 Multi-Lane Shift Operation ......................................................................................... 6H-87 
Figure TTC-41.1 Half Road Closure Operation on a Multi-Lane Roadway ........................................... 6H-89 
Figure TTC-42.1 Interior Lane Closure Operation on a Multi-Lane Roadway ...................................... 6H-91 
Figure TTC-43.1 Road Closure Operation with a Diversion .................................................................. 6H-93 



April 2015 Page TC-7 

Figure TTC-44.1 Median Cross-Over Operation on a Multi-Lane Roadway ......................................... 6H-95 
Figure TTC-45.1 Total Limited Access Highway Closure Operation .................................................... 6H-97 
Figure TTC-46.1 Limited Access Highway Closure Operation with a Short Term Detour.................... 6H-99 
Figure TTC-47.1 Limited Access Highway Closure Operation with a Long Term Detour .................. 6H-101 
Figure TTC-48.1 Road Closure Operation with a Detour ..................................................................... 6H-103 
Figure TTC-49.1 Surveying Operation ................................................................................................. 6H-105 
Figure TTC-50.0 Disruption Operation on a Multi-Lane Roadway ...................................................... 6H-107 
Figure TTC-51.1 Haul Road Crossing Operation ................................................................................. 6H-109 
Figure TTC-52.1 Signing for Speed Limit and Fine Signs in Work Zones .......................................... 6H-111 
Figure TTC-53.0 Signing for Project Limits ......................................................................................... 6H-113 
Figure TTC-54.0 Motorist Survey Operation on a Two-Lane Roadway .............................................. 6H-115 
Figure TTC-55.1 Eradication of Pavement Markings in a Work Zone ................................................. 6H-117 
Figure TTC-56.1 Work in Vicinity of a Highway-Rail Grade Crossing  .............................................. 6H-119 
Figure TTC-57.1 End of Day Signing for Partial Paving Operations on a Multi-Lane Roadway ........ 6H-121 
Figure TTC-58.1 End of Day Signing for Full Paving Operations on a Multi-Lane Roadway ............ 6H-123 
Figure TTC-59.1 End of Day Signing for Paving Operations on a Two-Lane Roadway ..................... 6H-125 
Figure TTC-60.0 Temporary Pavement Marking and Marker Guidelines ............................................ 6H-127 
Figure TTC-61.1 Pre-Storm Treatment Operation ................................................................................ 6H-129 
Figure TTC-62.1 Litter Pick-Up on Limited Access Highways ........................................................... 6H-131 
Figure TTC-63.1 Logging Operations ................................................................................................... 6H-133 
Figure TTC-64.0 End of Day Signing for Surface Treatment, Slurry Seal and 
 Latex Emulsion Treatment Operations ..................................................................... 6H-135 
Figure TTC-65.0 Short Duration Patching Operation on a Low Volume Two-Lane Roadway ........... 6H-137 
Figure TTC-66.0 Slow-Roll Operation on a Multi-Lane Roadway ...................................................... 6H-139 
Figure TTC-67.0 Lane Closure Operation Through an Unsignalized Intersection ............................... 6H-141 

CHAPTER 6I. CONTROL OF TRAFFIC THROUGH TRAFFIC INCIDENT MANAGEMENT 
 AREAS 

Figure 6I-1 Desired Initial Incident Scene Setup and Identification by Travel Lane Numbering .... 6I-5 
Figure 6I-2 Examples of Traffic Incident Management Area Signs ................................................. 6I-6 
Figure 6I-3 Symbols Used in Traffic Incident Management Control Figure Applications .............. 6I-9 
Figure TIMC-1.1 Incident on Shoulder with Minor Encroachment ......................................................... 6I-11 
Figure TIMC-2.1 Incident in Outside Lane on Four-Lane Roadway ....................................................... 6I-13 
Figure TIMC-3.1 Incident in Inside Lane on Four-Lane Roadway .......................................................... 6I-15 
Figure TIMC-4.1 Incident in Multiple Lanes on a Multi-Lane Highway ................................................. 6I-17 
Figure TIMC-5.1 Incident Blocking a Lane on a Two-Lane Roadway .................................................... 6I-19 
Figure TIMC-6.0 Incident Partially Blocking a Ramp ............................................................................. 6I-21 
Figure TIMC-7.1 Incident Closing a Highway ......................................................................................... 6I-23 
Figure TIMC-8.1 Highway Closure Incident with a Temporary Detour .................................................. 6I-25 

APPENDIX A GUIDELINES FOR THE USE OF BARRIER/CHANNELIZING DEVICES IN    
WORK ZONES 

Figure 1 Channelizing Device/Barrier Selection Process Flow Chart ........................................... A-3 
Figure 2 Clear Zone and Drop-Off Requirements ......................................................................... A-4 
Figure 3a ROR Frequency Factor Chart for Limited Access Highways ......................................... A-5 
Figure 3b ROR Frequency Factor Chart for All Other Highways................................................... A-6 
Figure 4 Types of Barriers, Barricades and Channelizing Devices ............................................... A-7 
Figure 5 Construction Access Technique and Introduced Barrier ............................................... A-16 
Figure 6 Temporary Asphalt Median Detail................................................................................ A-17 

TABLES 

CHAPTER 6C. TEMPORARY TRAFFIC CONTROL ELEMENTS 

Table 6C-1 Recommended Spacing of Advance Warning Signs..................................................... 6C-4 





August 2011 Page 6A-3  
 

2. Average Daily Traffic (ADT)—the average 24 hour volume, being the total volume during a stated 
period divided by the number of days in that period. Normally, this would be periodic daily traffic 
volumes over several days, not adjusted for days of the week or seasons of the year. 

3. Centerline Markings—the yellow pavement marking line(s) that delineates the separation of traffic 
lanes that have opposite directions of travel on a roadway.  These markings need not be at the 
geometrical center of the pavement. 

4. Changeable Message Signs (CMS)—signs that are capable of displaying more than one message, 
changeable manually, by remote control, or by automatic control. A CMS may be mounted on a 
trailer or vehicle. These signs are referred to as Dynamic Message Signs in the National Intelligent 
Transportation Systems (ITS) Architecture. 

5. Channelizing Line Marking—a wide or double solid white line used to form islands where traffic in 
the same direction of travel is permitted on both sides of the island. 

6. Clear Zone—the total roadside border area, starting at the edge of the traveled way, that is 
available for an errant driver to stop or regain control of a vehicle. This area might consist of a 
shoulder, a recoverable slope, and/or a nonrecoverable, traversable slope with a clear run-out area 
at its toe. 

7. Conflict Monitor—a device used to detect and respond to improper or conflicting signal indications 
and improper operating voltages in a traffic controller assembly. 

8. Crashworthy—a characteristic of a roadside appurtenance that has been successfully crash tested in    
accordance with a national standard such as the National Cooperative Highway Research Program 
Report 350, “Recommended Procedures for the Safety Performance Evaluation of Highway 
Features” or the 2009 AASHTO “Manual for Assessing Safety Hardware (MASH)” report.   

9. Crosswalk—(a) that part of a roadway at an intersection included within the connections of the 
lateral lines of the sidewalks on opposite sides of the highway measured from the curbs or in the 
absence of curbs, from the edges of the traversable roadway, and in the absence of a sidewalk on one 
side of the roadway, the part of a roadway included within the extension of the lateral lines of the 
sidewalk at right angles to the center line; (b) any portion of a roadway at an intersection or 
elsewhere distinctly indicated as a pedestrian crossing by pavement marking lines on the surface, 
which might be supplemented by contrasting pavement texture, style, or color. 

10. Delineator—a retroreflective device mounted on the roadway surface or at the side of the roadway 
in a series to indicate the alignment of the roadway, especially at night or in adverse weather. 

11. Detectable—having a continuous edge within 6 inch of the surface so that pedestrians who have 
visual disabilities can sense its presence and receive usable guidance information. 

12. Detour—the removal of traffic from one roadway or highway to an alternate roadway or highway 
under the following timeframes: 

(a) Short Term Detour—a signed detour that occupies a location for more than 2 hours within a 
single work period but not longer than three consecutive days.  

(b) Long Term Detour—a signed detour that occupies a location longer than three consecutive 
days, or on a periodic basis (less than 24 consecutive hours) longer than three days.  

13. Downstream—a term that refers to a location that is encountered by traffic subsequent to an 
upstream location as it flows in an “upstream to downstream” direction. For example, “the 
downstream end of a lane line separating the turn lane from a through lane on the approach to an 
intersection” is the end of the lane line that is closest to the intersection. 

14. Edge Line Markings—white or yellow pavement marking lines that delineate the right or left 
edge(s) of a traveled way.  

15. Engineering Judgment—the evaluation of available pertinent information, and the application of 
appropriate principles, provisions, and practices as contained in this Manual and other sources, for 
the purpose of deciding upon the applicability, design, operation, or installation of a traffic control 
device. Engineering judgment shall be exercised by an engineer, or by an individual working under 
the supervision of an engineer, through the application of procedures and criteria established by the 
engineer. Changes to temporary traffic control as shown in this Manual based on engineering 
judgment shall be documented.  
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16. Engineering Study—the comprehensive analysis and evaluation of available pertinent information, 
and the application of appropriate principles, provisions, and practices as contained in this Manual 
and other sources, for the purpose of deciding upon the applicability, design, operation, or 
installation of a traffic control device. An engineering study shall be performed by an engineer, or 
by an individual working under the supervision of an engineer, through the application of 
procedures and criteria established by the engineer. An engineering study shall be documented. 

17. Expressway—a divided highway with partial control of access. 

18. Flashing (Flashing Mode)—a mode of operation in which a traffic signal indication is turned on and 
off repetitively. 

19. Flagger—a certified person who actively controls the flow of vehicular traffic into and/or through a 
temporary traffic control zone using hand-signaling devices or an Automated Flagger Assistance 
Device (AFAD). 

20. Guide Sign—a sign that shows route designations, destinations, directions, distances, services, points 
of interest, or other geographical, recreational, or cultural information. 

21. Highway—a general term for denoting a public way for purposes of travel by vehicular travel, 
including the entire area within the right-of-way. 

22. Interchange—a system of interconnecting roadways providing for traffic movement between two or 
more highways that do not intersect at grade. 

23. Lane Line Markings—white pavement marking lines that delineate the separation of traffic lanes 
that have the same direction of travel on a roadway. 

24. Limited Access Highway—a highway especially designed for through traffic, over which abutters 
have no easement or right of light1, air, or access to by reason of the fact that their property abuts 
upon such highway. This includes freeways, expressways and other partially-controlled access 
facilities. 

25. Longitudinal Markings—pavement markings that are generally placed parallel and adjacent to the 
flow of traffic such as lane lines, centerlines, edge lines, channelizing lines, and others.  

26. Manual for Assessing Safety Hardware (MASH)—a national standard for crash testing of safety 
roadside appurtenances required after January 1, 2011. 

27. Median—the area between two roadways of a divided highway measured from edge of traveled way 
to edge of traveled way. The median excludes turn lanes. The median width might be different 
between intersections, interchanges, and at opposite approaches of the same intersection.  

28. Object Marker—a device used to mark obstructions within or adjacent to the roadway. 

29. Parking Lane—a space reserved for parking of vehicles.  

30. Pedestrian—a person afoot, in a wheelchair, on skates, or on a skateboard. 

31. Plaque—a traffic control device intended to communicate specific information to road users 
through a word, symbol, or arrow legend that is placed immediately adjacent to a sign to 
supplement the message on the sign. The difference between a plaque and a sign is that a plaque 
cannot be used alone. The designation for a plaque includes a "P" suffix. 

32. Portable Changeable Message Signs (PCMS)—a portable trailer-mounted sign that is capable of 
displaying more than one message, changeable manually, by remote control, or by automatic 
control.  

33. Portable Temporary Rumble Strip (PTRS) — is a transverse rumble strip that consists of 
intermittent, narrow, transverse areas of rough-textured, slightly raised or depressed surface that 
extend across the travel lane to alert drivers to unusual vehicular traffic conditions.  The PTRS can 
be quickly installed or removed.1 

34. Portable Traffic Signal—a temporary traffic control signal that is designed so that it can be easily 
transported and reused at different locations. 

35. Post-Mounted Sign—a sign that is placed to the side of the roadway such that no portion of the sign 
or its support is directly above the roadway or shoulder. 

1: Revision 1 – 4/1/2015 
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36. Posted Speed Limit—a speed limit determined by law or regulation and displayed on Speed Limit 
signs. 

37. Preemption—the transfer of normal operation of a traffic control signal to a special control mode of 
operation. 

38. Private Road Open to Public Travel—private toll roads and roads (including any adjacent sidewalks 
that generally run parallel to the road) within shopping centers, airports, sports arenas, and other 
similar business and/or recreation facilities that are privately owned, but where the public is allowed 
to travel without access restrictions. Roads within private gated properties (except for gated toll 
roads) where access is restricted at all times, parking areas, driving aisles within parking areas, and 
private grade crossings shall not be included in this definition. 

39. Public Road—any road, street, toll road, or similar facility under the jurisdiction of and maintained 
by a public agency and open to public travel. 

40. Raised Pavement Marker—a device mounted on or in a road surface that has a height generally not 
exceeding approximately 1 inch above the road surface for a permanent marker, or not exceeding 
approximately 2 inches above the road surface for a temporary flexible marker, and that is intended 
to be used as a positioning guide and/or to supplement or substitute for pavement markings. 

41. Regional Traffic Engineer—a person of responsible charge per the Code of Virginia, or their 
designee working under their supervision, who is responsible for design and maintenance of 
temporary traffic control within their jurisdiction.    

42. Regulatory Signs—a sign that gives notice to road users of traffic laws or regulations. 

43. Retroreflectivity—a property of a surface that allows a large portion of the light coming from a 
point source to be returned directly back to a point near its origin. 

44. Right-of-Way [Assignment]—the permitting of vehicles and/or pedestrians to proceed in a lawful 
manner in preference to other vehicles or pedestrians by the display of sign or signal indications. 

45. Road User—a vehicle operator (including cars, trucks, and motorcycles), bicyclist, or pedestrian 
(including persons with disabilities), within the highway or on a private road open to public travel, 
including workers in temporary traffic control zones.  

46. Roadway—that portion of a highway improved, designed, or ordinarily used for vehicular travel 
and parking lanes, but exclusive of the sidewalk, berm, or shoulder even though such sidewalk, 
berm, or shoulder is used by persons riding bicycles or other human-powered vehicles. In the event 
a highway includes two or more separate roadways, the term roadway as used in this Manual shall 
refer to any such roadway separately, but not to all such roadways collectively. 

47. Roadway Network—a geographical arrangement of intersecting roadways. 

48. Roundabout—a circular intersection with yield control at entry, which permits a vehicle on the 
circulatory roadway to proceed, and with deflection of the approaching vehicle counter-clockwise 
around a central island. 

49. Rumble Strip—a series of intermittent, narrow, transverse areas of rough-textured, slightly raised, 
or depressed road surface that is installed to alert road users to unusual traffic conditions.  

50. Rural Highway—a type of roadway normally characterized by lower volumes, higher speeds, fewer 
turning conflicts, and less conflict with pedestrians. 

51. Safe-Positioned—the positioning of emergency vehicles at an incident in a manner that attempts to 
protect both the responders performing their duties and road users traveling through the incident 
scene, while minimizing, to the extent practical, disruption of the adjacent traffic flow. 

52. Shared Roadway—a roadway that is officially designated and marked as a bicycle route, but which 
is open to motor vehicle travel and upon which no bicycle lane is designated. 

53. Shared-Use Path—a bikeway outside the traveled way and physically separated from motorized 
vehicular traffic by an open space or barrier and either within the highway right-of-way or within 
an independent alignment. Shared-use paths might also be used by pedestrians (including skaters, 
users of manual and motorized wheelchairs, and joggers), and other authorized motorized and non-
motorized users. 
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54. Sidewalk—that portion of a street between the curb line, or the lateral line of a roadway, and the 
adjacent property line or on easements of private property, that is paved or improved and intended 
for use by pedestrians. 

55. Sign—any traffic control device that is intended to communicate specific information to road users 
through a word or symbol legend. Signs do not include traffic control signals, pavement markings, 
delineators, or channelization devices. 

56. Sign Assembly—a group of signs, located on the same support(s), that supplement one another in 
conveying information to road users. 

57. Sign Illumination—either internal or external lighting that shows similar color by day or night.  
Street, highway, or strobe lighting shall not be considered as meeting this definition.  

58. Sign Legend—all word messages, logos, and symbol designs that are intended to convey specific 
meanings. 

59. Sign Panel—a separate panel or piece of material containing a word or symbol legend that is affixed 
to the face of a sign. 

60. Speed—speed is defined based on the following classifications: 

(a) Advisory Speed—a recommended speed for all vehicles operating on a section of highway and 
based on the highway design, operating characteristics, and conditions. 

(b) Average Speed—the summation of the instantaneous or spot-measured speeds at a specific 
location of vehicles divided by the number of vehicles observed. 

(c) Design Speed—a selected speed used to determine the various geometric design features of a 
roadway. 

(d) 85th-Percentile Speed—the speed at or below which 85 percent of the motorized vehicles travel. 
(e) Operating Speed—a speed at which a typical vehicle or the overall traffic operates. Operating 

speed may be defined with speed values such as the average, pace, or 85th-percentile speeds.  
(f) Statutory Speed—a speed limit established by legislative action that typically is applicable for 

highways with specified design, functional, jurisdictional and/or location characteristic and is 
not necessarily shown on Speed Limit signs. 

61. Speed Limit—the maximum (or minimum) speed applicable to a section of highway as established 
by law. 

62. Speed Zone—a section of highway with a speed limit that is established by law but which may be 
different from a legislatively specified statutory speed limit. 

63. Stop Line—a solid white pavement marking line extending across approach lanes to indicate the 
point at which a stop is intended or required to be made. 

64. Temporary Traffic Control Spotter—a certified flagger who watches and advises co-workers who 
are installing and removing temporary traffic control devices, traffic counting devices or removing 
debris from the roadway.  A TTC Spotter may stop or slow traffic using a red flag and the correct 
flagger procedures. 

65. Temporary Traffic Control Zone—an area of a highway where road user conditions are changed 
because of a work zone or incident by the use of temporary traffic control devices, flaggers, police, 
or other authorized personnel. 

66. Traffic—pedestrians, bicyclists, ridden or herded animals, vehicles, streetcars, and other 
conveyances either singularly or together while using any highway for purposes of travel. 

67. Traffic Control Device—a sign, signal, marking, or other device used to regulate, warn, or guide 
traffic, placed on, over, or adjacent to a street, highway, private road open to public travel, 
pedestrian facility, or shared-use path by authority of a public agency or official having jurisdiction, 
or, in the case of a private road open to public travel, by authority of the private owner or private 
official having jurisdiction. 

68. Traffic Control Signal (Traffic Signal)—any highway traffic signal by which traffic is alternately 
directed to stop and permitted to proceed. 
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69. Traffic Spotter—A certified flagger who alerts and assists motorist through a temporary traffic 
control zone on low volume (under 500 VDP), low speed (30 MPH or lower) roadways using a red 
flag, the correct flagging procedures and the minimal sign requirement of a Road Work Ahead sign.    

70. Traveled Way—the portion of the roadway for the movement of vehicles, exclusive of the shoulders, 
berms, sidewalks, and parking lanes. 

71. Truck-Mounted Attenuator—Energy-absorbing device attached to the rear of trucks to reduce the 
severity of rear-end crashes. 

72. Upstream—a term that refers to a location that is encountered by traffic prior to a downstream 
location as it flows in an “upstream to downstream” direction. For example, “the upstream end of a 
lane line separating the turn lane from a through lane on the approach to an intersection” is the end 
of the line that is furthest from the intersection. 

73. Urban Street—a type of street normally characterized by relatively low speeds, wide ranges of 
traffic volumes, narrower lanes, frequent intersections and driveways, significant pedestrian traffic, 
and more businesses and houses.  

74. Warning Light—a portable, powered, yellow, lens-directed, enclosed light that is used in a 
temporary traffic control zone in either a steady burn or a flashing mode. 

75. Warning Sign—a sign that gives notice to road users of a situation that might not be readily 
apparent. 

76. Warrant—a warrant describes threshold conditions to the engineer in evaluating the potential 
safety and operational benefits of traffic control devices and is based upon average or normal 
conditions. Warrants are not a substitute for engineering judgment. The fact that a warrant for a 
particular traffic control device is met is not conclusive justification for the installation of the device. 

77. Worker—a person on foot whose duties place him or her within the right-of-way of a street, 
highway, or pathway, such as street, highway, or pathway construction and maintenance forces, 
survey crews, utility crews, responders to incidents within the street, highway, or pathway right-of-
way, and law enforcement personnel when directing traffic, investigating crashes, and handling lane 
closures, obstructed roadways, and disasters within the right-of-way of a street, highway, or 
pathway. 

78. Work Zone—a work zone is an area on or above a highway, roadway, pedestrian facility or shared-
use path with construction, maintenance, permit or utility work activities.  

79. Wrong-Way Arrows—slender, elongated, white pavement marking arrows placed upstream from 
the ramp terminus to indicate the correct direction of traffic flow. Wrong-way arrows are intended 
primarily to warn wrong-way road users that they are going in the wrong direction. 
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Section 6A.04 Meanings of Acronyms and Abbreviations in this Manual 
Standard: 

01  The following acronyms and abbreviations, when used in this Manual, shall have the following 
meanings: 

1.  AADT—annual average daily traffic 
2. AASHTO—American Association of State Highway and Transportation Officials 
3.  ATSSA—American Traffic Safety Services Association 
4.  ADA—Americans with Disabilities Act 
5.  ADT—average daily traffic 
6.  AFAD—Automated Flagger Assistance Device 
7.  ANSI—American National Standards Institute 
8.  CFR—Code of Federal Regulations 
9.  CMS—changeable message sign 
10. EPA—Environmental Protection Agency 
11. FHWA—Federal Highway Administration 
12. HOT—high occupancy tolls 
13. HOV—high-occupancy vehicle 
14. IIM-LD—Location and Design Division Instructional and Informational Memorandum 
15.  ICS—Incident Command System 
16. ITE—Institute of Transportation Engineers 
17.  ITS—intelligent transportation systems 
18.  LED—light emitting diode 
19.  MASH—Manual for Accessing Safety Hardware 
20.  MPH or mph—miles per hour 
21. MUTCD—Manual on Uniform Traffic Control Devices 
22.  NCHRP—National Cooperative Highway Research Program 
23. NIMS—National Incident Management System  
24.  PCMS—portable changeable message sign 
25.  PRT—perception-response time 
26.  PTRS—portable temporary rumble strip1 
27.  RPM—raised pavement marker 
28. SHSM—Standard Highway Signs and Markings book 
29. TCP—traffic control plan 
30.  TED—Traffic Engineering Division Memorandum 
31. TIMC—traffic incident management control 
32.  TMP—Transportation Management Plan 
33. TOC—Transportation Operations Center 
34.  TRB—Transportation Research Board 
35.  TRPM—temporary raised pavement marker 
36.  TTC—temporary traffic control 
37. U.S.—United States 
38.  U.S.C.—United States Code 
39.  USDOT—United States Department of Transportation 
40. UVC—Uniform Vehicle Code 
41.  VDOT—Virginia Department of Transportation 
42.  VSHS—2011 Virginia Standard Highway Signs book 
43.  VPH or vph—vehicles per hour 
44.  VSP—Virginia State Police  
45.  WAPM—Work Area Protection Manual 
46.  WZTC—Work Zone Traffic Control 
 
 

1: Revision 1 – 4/1/2015 
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Standard: 

10 A review of the temporary traffic control shall be performed for compliance immediately after a change 
in traffic patterns.  A review shall also be performed after an inclement weather event (thunderstorm, snow, 
sleet, etc.). Deficiencies in the temporary traffic control shall be corrected and documented as soon as 
possible.   

11 The review and documentation of the temporary traffic control installation shall be by someone trained 
and knowledgeable about the fundamental principles of temporary traffic control and related work activities 
being performed. The individual responsible for temporary traffic control review shall have the authority to 
halt work until applicable or remedial safety measures are taken.  

12 Changes to the TTC plan shall be documented with what the changes were and the reason for the 
change. 

Option: 

13  Other methods of documentation include written notes, project diary entries, photographs, and video 
recordings. 

Guidance: 

14  Attention should be given to the maintenance of roadside safety during the life of the TTC zone by applying the 
following principles: 

A. To accommodate run-off-the-road incidents, disabled vehicles, or emergency situations, unencumbered 
roadside recovery areas or clear zones should be provided where practical. 

B. Channelization of road users should be accomplished by the use of pavement markings, signing, and 
crashworthy, detectable channelizing devices. 

C. Work equipment, workers’ private vehicles, materials, and debris should be stored in such a manner to 
reduce the probability of being impacted by run-off-the-road vehicles. 

Standard: 

15 All temporary traffic control devices shall be removed as soon as practical when they are no longer 
needed except the Flagger symbol sign shall be removed or covered whenever the flagger operation is 
suspended.  Advance warning signs (including supports) that are no longer appropriate shall be removed 
from the roadway (including shoulders) at the end of the work shift.1  

Option: 

16 Advance warning signs and their portable supports may be disassembled and stored behind barrier or guardrail. 

Guidance: 

17  Each person whose actions affect TTC zone safety, from the upper-level management through the field workers, 
should receive training appropriate to the job decisions each individual is required to make.   

Standard: 

18 Only those individuals who are trained in Work Zone Traffic Control practices and have a basic 
understanding of the principles (established by applicable standards and guidelines, including those of this 
Manual) shall supervise the selection, placement, and maintenance of TTC devices used for TTC zones and 
for incident management. 

Guidance: 

19  Good public relations should be maintained by applying the following principles: 

A. The needs of all road users should be assessed such that appropriate advance notice is given and clearly 
defined alternative paths are provided. 

B. The cooperation of the various news media should be sought in publicizing the existence of and reasons for 
TTC zones because news releases can assist in keeping the road users well informed. 

C. The needs of abutting property owners, residents, and businesses should be assessed and appropriate 
accommodations made. 

D. The needs of emergency service providers (law enforcement, fire, and medical) should be assessed and 
appropriate coordination and accommodations made. 

 
1: Revision 1 – 4/1/2015 
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E. The needs of railroads and transit should be assessed and appropriate coordination and accommodations 
made. 

F. The needs of operators of commercial vehicles such as buses and large trucks should be assessed and 
appropriate accommodations made. 

Standard: 

20 Before any new detour or temporary route is opened to traffic, all necessary signs shall be in place and 
the route reviewed. 
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Option: 

02 The advance warning area may vary from a single sign or high-intensity rotating, oscillating, or strobe lights on 
a vehicle to a series of signs in advance of the TTC zone activity area. 

Guidance: 

03 Sign spacing distance should be 1300'-1500' for Limited Access highways.  For all other roadways, the sign 
spacing should be 500'-800' where the posted speed limit is greater than 45 mph, and 350'-500' where the posted 
speed limit is 45 mph or less (see Table 6C-1). 

Option:  

04 Low speed urban streets with speeds of 25 mph or less may reduce the spacing to 100' - 200' between signs.  
Urban streets with speeds of 30 to 40 mph may use 250' to 350' between signs. 

05 Advance warning may be eliminated when the activity area is sufficiently removed from the road users’ path so 
that it does not interfere with the normal flow (See Appendix A for clear zone requirements) and approved by the 
Regional Traffic Engineer. 

Table 6C-1, Recommended Spacing of Advance Warning Signs1 

* Urban streets with greater than 40 mph posted speed limits fall into this category. 
Support: 

06 The need to provide additional reaction time for a condition is one example of justification for increasing the 
sign spacing.  Conversely, decreasing the sign spacing might be justified in order to place a sign immediately 
downstream of an intersection or major driveway such that traffic turning onto the roadway in the direction of the 
TTC zone will be warned of the upcoming condition.  In addition, in urban conditions, it is generally better to 
attempt to place all advance warning signs within a one block area versus spreading out over several blocks, 
provided that motorists have time to recognize and react to the signs. 

Section 6C.05  Transition Area 
Support: 

01 The transition area is that section of highway where road users are redirected out of their normal path.  
Transition areas usually involve strategic use of tapers, which because of their importance are discussed separately 
in detail. 

Standard: 
02 When redirection of the road users’ normal path is required, they shall be channelized from the normal 

path to a new path. 
Support: 

03 In mobile operations, the transition area moves with the work space.   

04 Because it is impractical in mobile operations to redirect the road user’s normal path with stationary 
channelization, more dominant vehicle-mounted traffic control devices, such as arrow boards, portable changeable 
message signs, and high-intensity rotating, flashing, oscillating, or strobe lights, may be used instead of 
channelizing devices to establish a transition area. 

Section 6C.06  Buffer Space 
Support: 

01 The buffer space is a lateral and/or longitudinal area that separates road user flow from the work space or an  
 1: Revision 1 – 4/1/2015

Road Type Spacing (Feet) 

Urban street with 25 mph or less posted speed 100 – 200 

Urban street with 30 to 40 mph posted speed 250 – 350 

* All Other Roadways with 45 mph or less posted speed 350 – 500 

All Other Roadways with greater than 45 mph posted speed 500 – 800 

Limited Access highways 1300 – 1500 
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unsafe area, and might provide some recovery space for an errant vehicle. 
Standard:

02 Neither work activity nor storage or placement of equipment, vehicles (including law enforcement), or 
material shall occur within a buffer space.
Option: 

03 Buffer spaces may be positioned either longitudinally or laterally with respect to the direction of road user flow.  
The activity area may contain one or more lateral or longitudinal buffer spaces. 
Guidance: 

04 A longitudinal buffer space should be placed in advance of a work space.  The longitudinal buffer space may 
also be used to separate opposing road user flows that use portions of the same traffic lane, as shown in Figure 6C-
2. 

05 If a longitudinal buffer space is used, the length should be as shown in Table 6C-2 and is based on the posted 
speed limit. These distances should be increased for downgrades and other geometric conditions that affect 
stopping distance.1  
Support: 

06 Typically, the buffer space is formed as a traffic island and defined by channelizing devices.
07 When a shadow vehicle, arrow board, or changeable message sign is placed in a closed lane in advance of a 

work space, only the area upstream of the vehicle, arrow board, or changeable message sign constitutes the buffer 
space. 
Option: 

08 The lateral buffer space may be used to separate the traffic space from the work space, as shown in Figure 6C-
2, or such areas as excavations or pavement-edge drop-offs.  A lateral buffer space also may be used between two 
travel lanes, especially those carrying opposing flows. 

Table 6C-2, Length of the Longitudinal Buffer Space 

Posted Speed Limit (mph) Distance (Feet)
< 20 115 – 120  
25 155 – 1651  
30 200 – 210  
35 250 – 260  
40 305 – 3251  
45 360 – 380  
50 425 – 445  
55 500 – 5301  
60 570 – 6001  
65 645 – 675  
70 730 – 760  
75 820 – 850  

Guidance: 
09 The width of a lateral buffer space should be determined by engineering judgment.  
10 Where traffic barrier service is being utilized, consideration should be given to the maximum dynamic 

deflection for the type of barrier service being used so that the effective buffer space between the barrier and work 
area is achieved (see Appendix A for barrier dynamic deflection values). 

1: Revision 1 – 4/1/2015
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Option 
11 When work occurs on a high-volume, highly congested facility, a vehicle storage or staging space may be 

provided for incident response and emergency vehicles (for example, tow trucks and fire apparatus) so that these 
vehicles can respond quickly to road user incidents. 

Guidance: 

12 If used, an incident response and emergency-vehicle storage area should not extend into any portion of the 
buffer space. 

Section 6C.07  Activity Area 
Support: 

01 The activity area is the section of the highway where the work activity takes place.  It is comprised of the work 
space, and the traffic space. 

02 The work space is that portion of the highway closed to road users and set aside for workers, equipment, and 
material, and a shadow vehicle if one is used upstream.  Work spaces are usually delineated for road users by 
channelizing devices or, to exclude vehicles and pedestrians, by temporary barriers. 

Option: 

03 The work space may be stationary or may move as work progresses. 

Guidance: 

04 Since there might be several work spaces (some even separated by several miles) within the project limits, each 
work space should be adequately signed to inform road users and reduce confusion. 

05 The maximum length of the work space should not exceed two miles unless approved by the Regional Traffic 
Engineer (see Figure 6C-1)1. 

Support: 

06 The traffic space is the portion of the highway in which road users are routed through the activity area. 

Section 6C.08  Termination Area 
Standard: 

01 The termination area shall be used to return road users to their normal path.  The termination area shall 
extend from the downstream end of the work area to the last TTC device such as END ROAD WORK signs, 
if posted. 

Guidance: 

02 An END ROAD WORK sign should be used to inform road users that they can resume normal operations as 
determined by engineering judgment.1   

Option: 

03 A longitudinal buffer space may be used between the work space and the beginning of the downstream taper. 

Standard: 
04 If the entire project is signed for a reduced speed, and an original speed limit sign is not within 1000 feet 

of the END ROAD WORK (G20-2 (V)) sign, signs depicting the original speed limit shall be erected 500'± 
past the END ROAD WORK sign.  On secondary roads without posted speed limits, an END WORK ZONE 
SPEED LIMIT (R2-12) sign shall be used in place of erecting an R2-1 sign.  If only part of the project is 
signed for a reduced speed, then the original speed limit shall be posted 500'± past the work area (see TTC-
52).1 

Section 6C.09  Tapers 
Option: 

01 Tapers may be used in both the transition and termination areas.  Whenever tapers are to be used in close 
proximity to an interchange ramp, crossroads, curves, or other influencing factors, the length of the tapers may be 
adjusted. 

1: Revision 1 – 4/1/2015
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Support: 

02 Tapers are created by using a series of channelizing devices and/or pavement markings to move traffic out of or 
into the normal path.  Types of tapers are shown in Figure 6C-2. 

 

Table 6C-3, Taper Length Criteria for Temporary Traffic Control Zones 

Type of Taper Taper Length (L) 

Merging L= Minimum 

Shifting L Desired, ½ L Minimum 

Shoulder ⅓ L Minimum 

Two-Way Traffic 50 Feet Minimum,100 Feet Maximum 

Downstream 50 Feet Minimum,100 Feet Maximum 

L= Taper Length, W= Width of Offset, S= Posted Speed Limit 

 

Table 6C-4, Taper Length Chart 

Taper Length (L) 

Posted Speed 
Limit (mph) 

Width of Offset (Feet) 
Remarks 

9 10 11 12 

< 25  95 105 115 125 L= S²W/60

30  135 150 165 180 “ 

35  185 205 225 245 “ 

40 240 2701 2951 320 “ 

45 405 450 495 540 L=SW 

50 450 500 550 600 “ 

55 495 550 605 660 “ 

60 540 600 660 720 “ 

65 585 650 715 780 “ 

70< 630 700 770 840 “ 

Limited Access highway merging taper length (L) shall be 1000 feet regardless of the 
posted speed and SW=L is desired for the shifting taper length with ½L being the 

minimum. 
 

03 Longer tapers are not necessarily better than shorter tapers (particularly in urban areas with characteristics such 
as short block lengths or driveways) because extended tapers tend to encourage sluggish operation and to encourage 
drivers to delay lane changes unnecessarily.  The test concerning adequate lengths of tapers involves observation of 
driver performance after TTC plans are put into effect. 

Guidance: 

04 The criteria for determining the taper length (L) are shown in Table 6C-3 and should be the minimum used. 

05 The appropriate taper length (L) should be determined using the Table 6C-4. 
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06 The maximum distance in feet between devices in a taper should not exceed 20 feet at posted speeds up to 35 

mph, and 40 feet for posted speeds greater than 35 mph. 

Support: 

07 A merging taper requires the longest distance because drivers are required to merge into common road space. 

Guidance: 

08 A merging taper should be long enough to enable merging drivers to have adequate advance warning and 
sufficient length to adjust their speeds and merge into a single lane before the end of the transition. 

Support: 

09 A shifting taper is used when a lateral shift is needed.  When more space is available, a longer than minimum 
taper distance can be beneficial.  Changes in alignment can also be accomplished by using horizontal curves 
designed for normal highway speeds. 

Guidance: 

10 A shifting taper should have a length of approximately ½ L (see Tables 6C-3 and 6C-4). Limited Access 
highway shifting taper should be SW=L with ½ L being the minimum. 

Standard: 

11 On roadways with paved shoulders having a width of 8 feet or more, a shoulder taper shall be used to 
close the shoulder in advance of the merging taper to direct vehicular traffic to remain within the traveled 
way.1 

Guidance: 

12 If used, shoulder tapers should have a length of approximately ⅓ L (see Tables 6C-3 and 6C-4).  If a shoulder 
or parking lane is used as a travel lane, either through practice or during a TTC activity, a normal merging (L) 
taper or shifting (½ L) taper should be used. 

Option: 

13 A downstream taper may be useful in termination areas to provide a visual cue to the driver that access is 
available back into the original lane or path that was closed. 

Guidance: 

14 When used, a downstream taper on a multi-lane roadway should have a length of approximately 50 feet 
minimum to 100 feet maximum with devices placed at a spacing of approximately 20 feet contained within the lane 
adjacent to the open travel lane (see Figure TTC-18. 

Support: 

15 The one-lane, two-way taper is used in advance of an activity area that occupies part of a two-way roadway in 
such a way that a portion of the road is used alternately by traffic in each direction. 

Guidance: 

16 Traffic should be controlled by a flagger or a STOP or YIELD sign.  A short taper having a maximum length of 
100 feet with channelizing devices at approximately 20-foot spacing should be used to guide traffic into the one-
way section.  A 50 to 100 foot downstream taper should also be used to guide motorist back to the open travel lane. 

Support: 

17 An example of a one-lane, two-way traffic taper is shown in Figure 6C-3. 

Section 6C.10  Detours and Diversions 
Support: 

01 A detour is a temporary rerouting of road users onto an existing highway in order to avoid a TTC zone. 

Guidance: 

02 Detours should be clearly signed over their entire length so that road users can easily use existing highways to 
return to the original highway. 

03 A diversion is a temporary rerouting of road users onto a temporary highway or alignment placed around the 
work area. 
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Figure 6C-2, Examples of Types of Tapers and Buffer Spaces  
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Figure 6C-3, Example of a One-Lane, Two-Way Taper 
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